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(S4) A METHOD FOR OBTAINING TOBACCO AROMA SUBSTANCES 
(71) We, H.E & Ph.R Reemtsma, a tobacco goods produced from tobaccos 
body corporate, of Parkstrasse 51, 2000 modified in this manner is consequently in- 
Hamburg 52 t Germany, do hereby declare creased by raising the soluble tobacco co*n- 
the invention, for which we pray that a ponents, 
5 patent majf be granted to us, and the method There is thus no substantial enhancement 55 
by which it is to be performed, io be par- ot the flavour level which is neutral more 
ticularly described in and by the following especially, as regards the condensate content 
statement: — of the smoke. 

The invention relates to a method for ob- In accordance with a further prior pro- 
10 taining tobacco aroma substances, in the posal in the form of the German Patent 60 
course of which the tobacco is subjected to Specification 1.109,533 the solvent extracts 
an extraction treatment* from tobacco were to be reacted for example 

There has been a previous proposal lo with alcohols and catalysts in order to ob- 
cxtract tobacco with water and then, follow- tain flavouring materials or substances from 
15 ing this, with alcohol as well and in certain the tobacco. With this method it is not 65 
cases after combining the extracts, and re- possible to obtain any aroma substances re- 
ducing them in buIkT so that if required a quired for aromatising, and free from ballast 
solvent free residue may be obtained, then to substances, 

apply the extracts to tobacco. The tobacco An object of the invention is to provide 
20 treated with the extract in this manner is a method with which it is possible to isolate 70 
intended, owing to the measures employed, me natural aroma substances of tobacco so 
to have an improved taste or to have a smoke as to be free as far as possible of uudesired 
flavour in accordance with the tobaccos used associated substances. Furthermore, the in- 
for obtaining the extract. venuon includes obtaining precursors of such 

25 In accordance with the German Patent natural aroma substances with the above- 75 
Specification 1.517,252 tobaccos, preferably mentioned substances or alone, the aroma 
in the raw conation, are extracted with the substances themselves being converted, 
help of solvents cooled to a low temperature, The present invention provides a method 
for example iced water. The extract is ™ r obtaining tobacco aroma substances in 
30 caused to solidify and then dried by freeze the course of which the tobacco is subjected 80 
drying. A light-brown product is produced to ? n e.V.rac:;c;i treatment, wherein cx- 
wiih a hich aroma content, which is applied clustvcly the components of the tobacco 
to tobacco at the rate of 5 to 10% by weight which arc soluble in a solvent or solvent mix- 
in the form of a powder or in the form of lti £ e tying between trichloroctJiylene and 
35 a solution. The aroma of the product is cth .yl ac ^ at f inclusive in the mixotropic 85 
intended to influence the smoke Savour. **Jits °* K - Macck in Handbuch der Papier- 
Since the fermented tobacco which can be chromatographic, vol. 1", VEB Gustav Fisher- 
worked and used as a basis in the method Verlag, Jena (I l >58). are extracted and the 
mentioned consists of up to approximately residue obtained after removing solvent or 
40 50% by weight of soluble components and solvent mixture from the extract is subjected 90 
this part must also be extracted for com- £ cat treatment at a temperature from 
mcrcial reasons, the maximum treatment in- to 260 C C. 

dicatcd of the tobacco whose smoke flavour A corresponding English reference to the 
is to be influenced, with 109c of its weight German handbook mentioned above is F-per 

45 of extract powder, whose proportion of ^romotography, Acadamic Press (1969) at 95 
soluble components is admittedly raised by P a £c 116. Unfortunately the Fnglisu does 
20% of its weiahr. but the flavour level is not correspond exactly with ;h c German 
only raised bv the comparatively small handbook because m the English version the 
amount of approximately 10%. and, how- compound "tncliiorethylenc" Ls missing and 

50 ever, the condensate content of smoke of th * compound is present in the German 1C0 
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vermin between propyichloride and 
toluene. m i . 

In accordance with a further feature cf 
the invention the tobacco extract is isolated 
5 from those substances, which are both 
soluble in the aforesaid solvent or solvent 
mixture and also in other solvents lying out- 
side the limits set. ... 
In the case of research carried out in con- 

10 nection with the development of the present 
invention it has been found surprisingly that 
only approximately 5 to 20% of the pro- 
portion of solid extract, corresponding to 
approximately 2.5 to approximately 10% of 

15 the dry weight of the tobacco in normal 
tobacco, is responsible for the smoke flavour 
of tobacco goods produced using it. 

In this solid part of the extract there is 
a surprisingly high proportion of precursors 

20 of the materials that give rise to the smoke 
flavour, which precursors can be activate** 
by suitable heating. They arc container in 
conventional tobacco without contributing 
to strengthening of the aroma and consulate 

25 a latent aroma reserve, which in accordance 
with the method in accordance with the in- 
vention arc also made use of. 

Advantageously in accordance with a fur- 
ther development of the invention the method 

30 : s so carried out that the tobacco is ex- 
tracted with a first solvent or solvent mix- 
ture which lies in tbc above-mentioned scries 
of K. Macck between water and ethylacetate. 
the extract is substantially freed from the 

35 first solvent or solvent mixture the resulting 
extract residue is taken up in a second sol- 
vent, or solvent mixture, alone or mixed 
with water, the second solvent or solvent 
mixture bcins incompletely soluble in uydro- 

40 carbons with 5 to 12 carbon atoms but 
being misciblc with water at least m a weight 
ratio of 1:25, distribution of the dissolved 
residue is carried out against a third solvent 
or solvent mixture which lies in the mixo- 

45 iropic series of K. Macek between toluene 
ard liquid paraffin inclusive, the more polar 
of the two phases is so reduced in bulk that 
the residue contains at the most S% V/V of 
solvents, the residue so reduced in bulk in 

50 this manner is taken up in water and the 
solute contained in it; distributed against a 
fourth solvent or a solvent m.xture whose 
polarity is less than that of the third solvent 
or solvent mixture, and the dissolved ma- 

55 terial is recovered from the less polar of the 
two phases. 

This residue from the less polar phase as 
such constitutes a product, which improves 
the smoke properties of the tobacco to which 

60 it is applied so as to be better than iftose ot 
an untreated control tobaco. An enhance- 
ment of this imDrovcment in quality is ob- 
tained bv heating the product before the 
application or, in particular cases to be 
determined by preliminary tests, alter tne 



application, tO : .cjujjpcia':uics bwlvrccii SG'C 

and generally not more than 260°C pre- 
ferably however not n»orc than 210°C The 
time of heat treatment depends on the size 
of the batch and natunJIy also on tho most 70 
favourable temperature which is to be deter- 
mined. Generally the time of treatment is 
less when the temperature elected is higher. 
In the case of higher temperatures lying 
above 210°C this time is rapidly shortened 75 : 
down to a few seconds, , 

In the case of a modified embodiment of 
the method in accordance with the inven- 
tion *he tobacco is extracted with a first 
solvent or solvent mixture which lies in the 30 
mixotropic series of taucek between water 
and acctonitrilc. The extract is freed of 
solvent and the residue, after taking up in 
a second solvent or solvent mixture, which 
is not completely soluble in a hydrocarbon 85 
with. 5 to 12 C-atomb, but is capable of be- 
ing mixed with water it least in a ratio of 
1:25, is distributed against a third solvent 
or solvent mixture, which lies in the mixo- 
tropic series of Macek between trichloro- 90 
ethylene and ethyl acetate. Then the residue 
is taken from the less polar phase. . The 
residue as such already constitutes a product 
which is suitable for improving the smoke 
properties themselves of the same tobacco 95 
on which the extraction has been carried out, 
but is however capable of bringing about a 
further improvement of the smoke properties 
of tobacco treated with it, when it is sub- 
jected to a heat treatment at temperatures 100 
between 30°C and generally not above 
210°G 

The method in accordance with the in- 
vention can also be carried out in such a 
manner that the tobacco is extracted with a 105 
first solvent or solvent mixture which lies 
in the eiuotroperie scries of Macek between 
n-hexanol and liquid paraffin, the extract is 
freed from solvent and the residue, after 
being taken up in a second solvent or sol- 110 
vent mixture which is the cluotropene series 
of Macck lies between water and toluene, is 
distributed against a tnird solvent or sol- 
vent mixture which lies in the cluotropene 
scries of Macck between toluene and liquid 115 
paraffin. The residue, which is obtained 
from the more polar phase possibly after 
previous distribution against a fourth sol- 
vent or solvent mixture, which in the eluo- 
tropene series of Macek lies between water 120 
and acctonitriic, is as such suitable for im- 
proving the smoke properties of tobacco 
treated with it. but leads to results with a 
far belter flavour level, when the l^idue is 
subjected to heat treatment. 125 

Reversing the process steps the method 
in accordance with the invention as regards 
the polarity of the tobacco components cr 
their precursors responsible for the tobacco 
smoke taste in substance it is also possible 120 
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in accordance with the invention to extract 
the tobacco with a first solvent or solvent 
mixture which lies in the mixotropic series 
cf Macck between toluene and liquid paraffin 
5 and following this with a second solvent or 
solvent mixture, which in the mixotropic 
scries of Macek lies betv/ecn toluene and 
n-hcxanol. This reside z which is obtained 
from the more polar solvent or solvent raix- 
10 lure after evaporation is, possibly after pre- 
vious taking up into a third solvent or solvent 
mixture* which in the mixotropic scries of 
Macck lies between water and methanol, and 
distribution against the solvent or solvent 
15 mixture, which in the mixotropic series of 
Macek Mes between n-hexanol and toluene, 
more particularly is suitable for improving 
tiie smoke properties of a tobacco difference 
to the tobacco which has been v^d for ob- 
20 tainiug the extract. 

A method which is particularly suitable 
for the purposes of the invention comprises 
exhaustively extracting the tobacco with an 
aqueous aliphatic alcohol, free in the extract 
25 from solvent by evaporation, taking up the 
residue i$ 85% methanol, distributing it 
against hcxanc and producing the methanol 
phase in bulk to such an extent that the resi- 
due is practically completely free of alcohol 
30 and the water containing residue is distri- 
buted between chloroform and water and the 
residue is obtained from the chloroform 
phase which has been substantially freed 
from solvent, 
35 For extraction use is preferably made of 
fermented tobacco. 

As an extraction agent or solvent it is 
particularly (preferred to use isopropanol 
alone or mixed with water. 
40 The extraction is preferably carried out 
between 45°C and 85°C 

The heat treatment of the residue obtained 
is carried out so as to produce particularly 
valuable products, in accordance with a 
45 further embodiment with the invention, be- 
tween, conveniently, 110 and J80°C 

The heat treatment is continued in this 
case for up to 9 hours after achieving the 
treatment temperature. 
50 It has admittedly been found to be favour- 
able to carry out the heat treatment of the 
products obtained from the extracts on the 
products themselves, but it is basically also 
possible to Heat the tobacco, whose smoke 
55 properties are to be influenced after the ap- 
plication of the product, from the extracts, 
which have already been subjected to the 
heat treatment or have not been subjected 
to heat treatment In this respect the type 
60 of heat source and the means for conduct- 
ing heat only play a subordinate part in the 
invention and more especially only influence 
the duration of heat treatment. Further- 
more, it may also be convenient in special 
65 cases to subject the tobacco, used as a 



starting material, befoie extraction, or the 
extract before further treatment to heat 
treatment in a suitable manner. 

The following Examples illustrate the in- 
vention. 70 

Example 1 

50 g dry tobacco of a tobacco mixture 
used as a basis for commercially conven- 
tional cigarettes were extracted wrih a mix- 75 
ture of 270 g pure isopropanol and 60 g 
water, corresponding to 330 g 82% W/W 
isopropanol and the solvent was distilled 
azcotropically. The distillate consisted cf 
270 g pure isopropanol and 40 g water, 80 
corresponding to 310 g 88% W/W isopro- 
anol. The aqueous extraction residue of 
9 g, consisting of 20 g water and 19 g dry 
residue, corresponding to 38% by weight o£ 
the tobacco used, was taken up in 135 g 85 
pure mettatiol and 10 g \ atcr. correspond- 
ing to 82% W/W methanol taking into ac- 
count water from the extraction residue and 
was distributed against 3 subsequent por- 
tions of 30 g hcxanc. The quantity of sub- 90 
stance soluble in hexanc amounted to 1.75 
g, corresponding to 3.5% by weight of the 
quantity of tobacco urcd. The more polar 
phase was distilled off azeoiropicaiiy and led 
to a distillate consisting of 135 g of pure 95 
methanol and 17 g water, corresponding to 
152 g 89% W/W methanol. : 

The aqueous residue consisted of 13 g 
water and 17.25 g dry matter and was taken 
up in 135 g water and distributed against. 100 
three subsequent portions (75 g) of chloro*' 
form. The amount of dry matter in the 
aqueous phase amounted to 16.0 g, cor- 
responding to 32.0% of the dry tobacco used 
and that of the chloroform phase amounted 105 
to 1.25 g. corresponding to 2.5% of the 
quantity of dry tobacco. The solvent-free 
residue from the chloroform phase was 
heated for 5 minutes at 180°C and as a 
result developed a full and unusual tobacco HO 
aroma, which was far superior both quan- 
titatively and qualitatively to that of the 
tobacco used and imparted to the smoke 
taste of the starting tobacco treated with it 
a full, sweet and complete flavour soundness 115 
in comparison with an untreated control 
tobacco. 

Example 2 

32 g of conditoned tobacco of a tobacco 120 
mixture as used as a basts for ordinary 
commercial cigarettes with a moisture con* 
tent of 15.5%. corresponding to 27 g <*7y 
tobacco were shaken up for 24 hours with 
360 ml ethyl acetate, the solvent was re-r]25 
newed and the extraction was repeated until 
the solvent was colourless. The combined 
extracts were evaporated to dryness at 20 
Tor. The yield amounted to 1. 39 g cf dry 
residue, corresponding to 7% of ihe dry 130 



tobacco used, and the residue was taken 
up in 25 ml of 855* V/ V aqueous methanol 
and distributed against three successive S 
ml oortions of hexrjjc. The hcxanc phases 
5 were substantially freed of solvent under 
vacuum and yielded a dry residue of 8.36 g. 
corresponding to 32<Z of the dry tobacco 
used. 

The more polar phase was so reduced in 
10 volume under vacuum that the residue was 
practically free of methanol and only con- 
tained i.8 g of 'warer. After the addition of 
a further 20 g of water to this aqueous resi- 
due distribution was carried out with three 
15 successive portions of 8 ml of chloroform. 
After decanting and reducing the chloroform 
phase in bulk by evaporation until aI5 sol- 
vent was removed, a residue of 0.49 g. cor- 
responding to l.SCr of the dry tobacco used. 
20 was obtained, whkh after heating for 7 
minutes at !65"C developed a full and in- 
tensive tobacco aroma, which as regards its 
qualitative properties was comparable with 
the product in accordance with example 1. 

25 

Example 3 

50 e of drv tobacco dust were extracted 
wun n\) c oi pure isoprooahui aJiu w $ 
water, a>rrespondine to 330 g of 82% W/ W 
30 isopropanol. at 74 C C and the solvent was 
distilled off azeotroptcally. The aqueous ex- 
traction residue of 29.25 g. consisting of 20 
g of water and 9.25 g of dry residue, cor- 
responding to 18.5% \v weight of the dry 
35 tobacco dust used was taken up in 135 g 
of cure methanol and 10 e of water, cor- 
responding to a Sire W W methanol allow- 
ing fcr the water from the extraction residue 
ami was distributed against three 30 g por- 
40 lions of hexane. TTxTquantity of substance 
soluble Li hoxane amounted to 1.5 g> cor- 
rcspondnig to 3.0#> by weight of the 
amount of tobacco dust used. The more 
polar phase was distilled off azeotropically 
45 and an aqueous residue was obtained, which 
consisted of 13 g of water and 7.75 g of 
drv- matter. This residue was taken up in 
135 g of water and distributed against three 
120 g portions of chloroform. 
50 The amount of dry substance in the 
aqueous pha^c axnuumcu lo 2.75 g, cor- 
responding to 5.5% by weight of the dry 
tobacco dust used and that of the chloro- 
form ph35e amounted to 5 g, corresponding 
55 to 10% of the tobacco dust used. The 
practically solvent free residue from the 
chloroform phase was heated ?o I55°C and 
developed a full and sweet tobacco aroma 
which improved tier smoke taste of the start- 
60 ing tobacco treated with it as compared with 
untreated tobacco as regards its intensity 
while increasing the expression of the 
tobacco. 

t. ~ .^~-> »!■»♦■ wk«tXlA w**'" , * r * tin* ct*rtr'f* 

65 of the invention to proces the aroma sub- 



stances obtained, possibly using inflammable, 
ash-forming and/or substances influencing 
combustion and/or the smoke taste to pro- 
duce products suitable for processing in 
tobacco goods production. It is thus pos- 70 
sible with the tobacco aroma materials in 
accordance with the invention to charge car- 
riers which as such arc neutral as well so 
that in this manner a substance for smoking 
is produced which is only defined by the 75 
aroma materials. 

WHAT WE CLAIM IS: — 

1. A method for obtaining tobacco 
aroma substances in the course" of which 80 
the tobacco is subjected to an extraction 
treatment, wherein exclusively the com- 
ponents of the tobacco which are soluble 

in a solvent or solvent mixture lying between 
trichloroethylenc and ethyl acetate inclusive 85 
in the mixotn pic series of K. Macek in 
Handbuch der Papicrehromatographic. vol, 
J, VEB Gusuiv Fischer- Verlag, Jena (1953). 
arc extracted and the residue obtained after 
removing solvent or solvent mixture from 90 
the extract is subjected to heat treatment 
at a temperature from 30 C C to 260°C. 

2. A method as claimed Ln claim i, in 
which the tobacco extract is separated from 
those materials present in the tobacco which 95 
are soluble not only in a solvent or solvent 

or solvent mixture within the specified range 
but also in solvents lying outside the ranee. 

3. A method as claimed in claim J, in 
which the tobacco is extracted with a first 100 
solvent or solvent mixture which lies be- 
tween water and ethyl acetate inclusive in 

the mixotfopic series of Macek. the extract 
is substantially freed from the first solvent 
or solvent mixture, the resulting extract re- 105 
sidue is taken up in a second .solvent or sol- 
vent mixture, alone or mixed with water, the 
second solvent or solvent mixture being in- 
completely soluble in hydrocarbons with 5 
to 12 C-atoms but being miscible with water 110 
at least in a weight ratio of 1 :25. distribution 
of the dissolved residue is carried out against 
a third solvent or solvent mixture which lies 
in the mixotropie series of Macek between 
toluene and liquid paraffin inclusive, the 115 

.x^. 1 — <u.» : - t 

• nuiu uvioa ui uiU KJ |yiitOt_'i O it*' IL'UULL'U 

in bulk that the residue contains at the most 
&% of solvent, the residue reduced in bulk 
in this manner is taken up in water and the 
sciute contained in it distributed against a 120 
fourth solvent or solvent mixture" whose 
polarity is less than that of the third solvent 
or solvent mixture, and the dissolved ma- 

ftkfitt to> r-on~*-»t f-»^r»-rJ r v ^wi f •■» «- ^ C * U ^ 

two phases- 125 

4. A method as claimed Ln claus ! , ;r. 
which the tobacco is extracted^ with a nrs: 
solvent or solvent mixture which lies in the 
mixotropic series of Macek between water 
and acetoniirilc inclusive, the extract is 120 
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freed from solvent, arid the resulting extract 
residue, after being taken up in a second 
solvent or solvent mixture which is incom- 
pletely i^Iuble in hydrocarbons with 5 to 
5 12 Oatoms, but is miscible with water at 
least in a weight ratio of 1:25, is distributed 
against a third solvent or solvent mixture 
which lies in the mixotropic series of Macek; 
between trichloroethylcnc and ethyl acetate 
10 inclusive and the dissolved material is re* 
covered from the less polar of the two 
phases. 

5. A method as claimed in claim K in 
which the tobacco is extracted with a first 

15 solvent or solvent mixture which lies in the 
mixotrc v ?c series of Macek between n- 
hexanof and liquid paraffin inclusive, the ex- 
tract is freed from said first solvent or sol- 
vent mixture, the resulting extract residue, 

20 after being taken up in a second solvent or 
solvent mixture, which lies in the mixotropic 
scries of Macek between wa/er and toluene 
inclusive, is distributed against a third sol- 
vent or solvent mixture which in the miso- 

25 tropic scries of Macek lies between toluene 
and liquid paraffin inclusive, the dissolved 
material is separated from the less polar of 
the two phases and optionally taken up in 
a fourth solvent or solvent mixture which 

30 lies in the mixotropic series of Macek be- 
tween n-hexanol and trichlorocthylcne in- 
clusive, distribution against a fifth solvent 
or solvent mixture which lies in the mixo- 
tropic scries of Macek between water and 

35 acetonitrile inclusive, and separated from the 
less polar of the two phases prior to re- 
covery. 

6. A method as claimed in claim 1, in 
which the tobacco is extracted firstly with a 

40 first solvent or solvent mixture which lies in 
the mixotropic series of Macek between 
toluene and liquid paraffin inclusive, and 
then with a second solvent or solvent mix- 
ture which lies in the mixotropic series of 

45 Macek between toluene and n-hexanol in- 
clusive, and the dissolved material is separ- 
ated from the more polar of the two solvents 
or solvent mixtures, optionally after that 
solvent or solvent mixture has been dis- 

50 tributed aaainst a third solvent or solvent 



mixture which in the mixotropic scries of 
Macek lies between water and acctonitrits 
inclusive, and the more polar of the two last- 
mentioned solvents or solvent mixtures has 
been rejected. 55 

7. A method as claimed in claim I or 
2, in which the tobacco is exhaustively ex- 
tracted with an aqueous aliphatic alcohol, 
the extract is freed from the aqueous ali- 
phatic alcohol by evaporation, the resulting 60 
evaporation residue is taken up in ZS c /o 
aqueous methanol and distributed against 
hexane, the methanol phase is so reduced in 
bulk that the residue is practically com- 
pletely free from methanol, the aqueous resi- 65 
due from said reduction in bulk is distributed 
between chloroform and water and the dis- 
solved material is recovered from the chloro- 
form phase substantially freed of solvent. 

8. A method as claimed in any of the 70 
preceding clnlms, in which fc -men ted tobacco 

is used as starting material. 

9. A method as claimed in claim "3 or 
claim 7, in which isopropanol alone or mixed 
with water is used as an extraction solvent. 75 

10. A method as claimed in any preced- 
ing claim, in which the extraction is carried 
out at temperatures from 45 to 35 c c 

IK A method as claimed in any preced- 
ing claim, in which the heat treatment of the 80 
residue obtained is carried out at a temper- 
ature from 110 to 180°C 

12. A method as claimed in claim 11, in 
which the heat treatment is carried out for 

up to 9 hours after reaching the treatment 85 
temperature. 

13. A method as claimed in claim 1 and 
substantially as described above in any of 
the foregoing Examples. 

14. A tobacco extract when produced by 90 
a method as claimed in any preceding ciaim. 

15. A tobacco treated with an extract as 
claimed in claim 14. 

J, Y. & G. W. JOHNSON, 
Furnival House, 

14—18 Hieh Holborn, 

London, WCiV 6DE. 
Chartered Patent Agents. 
Agents for the Applicants. 
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